1. Introduction {#sec1}
===============

Overweight and obesity have been defined as abnormal or excessive accumulations of fat in the body that may impair health \[[@B1]\]. Overweight and obesity results from an energy imbalance in the amount of calories consumed and the amount of calories expended \[[@B1]\]. The rise of overweight and obesity globally has been attributed primarily to a twofold process: (1) a global shift toward a diet richer in caloric sweeteners, animal source foods, and fats, and (2) decreased physical activity patterns due to changes in the nature of work, modes of transportation, and urbanization \[[@B2], [@B3]\]. Overweight and obesity have been found to be major risk factors for chronic diseases, including cardiovascular disease, diabetes, musculoskeletal disorders, and some forms of cancer \[[@B1]\]. Although higher levels of overweight and obesity and, by extension, chronic diseases have generally characterized developed countries such as the United States, the rates of overweight and obesity are increasing much faster in the developing world \[[@B4], [@B5]\].

Undernutrition is due to food intake that is continuously insufficient or poorly absorbed and retained in the body to meet and maintain energy requirements \[[@B6]\]. Undernutrition is epidemic in parts of the developing world with its occurrence generally associated with high rates of infectious diseases \[[@B2]\] and has been estimated to contribute to the deaths of 5-6 million children under 5 each year \[[@B8]\]. Undernutrition affects all age groups and is especially common among the poor and those lacking clean water and good sanitation. Famines, civil conflicts and wars also contribute to undernutrition \[[@B7]\]. Although earlier research on global undernutrition often suggested that national economic development would lead progressively to lower levels of undernutrition within developing countries, more recent research has highlighted the cooccurrence of high levels of under- and overnutrition within countries \[[@B4], [@B9], [@B10]\]. Often referred to as the "double burden of malnutrition," \[[@B2]\] this paradoxical phenomenon places tremendous strains on the health systems of developing countries since national governments must confront the increased costs associated with nutrition-related chronic diseases as well as the continued need to address undernutrition and infectious disease \[[@B11], [@B12]\].

Assessment of the socio-economic disparities in underweight, overweight, and obesity status globally is important to addressing the problem of chronic disease \[[@B12]\]. Knowledge of the worldwide distribution of weight status and how weight status may vary by socio-economic factors can provide baseline information for monitoring global and national socio-economic disparities in weight status and assist policymakers in the allocation of resources \[[@B2]\]. Estimates of weight status may come from either direct or self-reported measures of height and weight. Direct measures of height and weight tend to provide more accurate prevalence estimates of body mass index (BMI) than self-reported measures since they reduce social desirability biases in reporting \[[@B13]\]. Nevertheless, self-reported height and weight measures remain as equally correlated with disease biomarkers as direct measures \[[@B14]\] and have been shown associated with mortality due to cardiovascular and coronary heart disease \[[@B15]\]. Self-reported height and weight data thus remain valid for identifying relationships in large epidemiological studies \[[@B14], [@B16]\]. because they are lower in cost, less intrusive to collect \[[@B13]\]. The lower costs of self-reported studies of height and weight are particularly relevant for resource-poor countries where surveillance of infectious disease may have financial priority over the surveillance of population weight status.

Unique about the WHS is that the instruments to measure health outcomes and socio-economic indicators are directly comparable across countries. Using these data, this study provides the largest directly comparable cross-national report on the association between socio-economic factors and BMI status available and identifies on a country-by-country basis, the role played by income, sex, and urbanicity in underweight, overweight, and obese status. Furthermore, given the WHS\'s focus on population health surveillance among low-income countries, this study reports data for many developing countries that have until now lacked published information.

2. Methods {#sec2}
==========

2.1. WHS Population and Design {#sec2.1}
------------------------------

The long version of the World Health Survey (WHS), a large cross-sectional study, was administered in 51 countries in 2002-2003 to assess the global prevalence of behavioral risk factors, mental health, and chronic health conditions \[[@B17], [@B18]\]. The long version of the WHS was administered primarily in low-income countries, although several high- and middle-income countries were also included. The WHS\'s sampling frame covered 100 percent of a country\'s eligible population. The target population included any male or female adult aged 18 or over, present in the country and residing in a private household during the survey period. The WHS was the first survey designed with explicit attention to cross-national comparability in instrument development \[[@B19]\]. Additional information about the WHS sample and survey methodology is available on the WHS website \[[@B17]\].

2.2. Self-Reported Height and Weight {#sec2.2}
------------------------------------

Participants were asked to report their height in either meters and centimeters or feet and inches and their weight in either kilograms or pounds. Heights reported in feet and inches were converted to centimeters and weights reported in pounds were converted to kilos to calculate each person\'s body mass index (BMI). BMI was calculated as weight in kilograms divided by height in meters squared (kg/m^2^). BMI values are age-independent and applicable to both sexes \[[@B20], [@B21]\]. The International Classification of adult underweight, normal weight, overweight, and obesity was used to group individuals according to BMI: (1) underweight (\<18.5), (2) normal weight (18.5--24.9), (3) overweight (25.0--29.9), and (4) obese (\>30.0) \[[@B20]\].

To reduce potential reporting biases, observations were dropped if their reported height was less than 122 centimeters (*n* = 1092) or greater than 211 centimeters (*n* = 56); observations were also dropped if their reported weight was 3 standard deviations above (*n* = 1359) or 1.5 standard deviations below (*n* = 7089) the crude sample mean of 63.1 kilograms. Application of these exclusion criteria was intended to eliminate the statistically outlying height and weight self reports and resulted in the exclusion of a study sample of respondents with self-reported BMI below 11.3 and above 63.2 kg/m^2^.

2.3. Socio-Demographic Characteristics {#sec2.3}
--------------------------------------

Household permanent income was measured using the asset-based approach developed by Ferguson and colleagues \[[@B22]\], which has been used in previous cross-national studies of economic status and health in developing countries \[[@B23]\]. This approach assumes that economic status is an unobserved latent variable and is estimated by a random-effects probit model using measures of household ownership of assets (e.g., refrigerator, radio, car, etc.), access to services (e.g., drinking water), and known predictors of income (e.g., age and education). Coefficients on the asset variables from the model indicate thresholds on the latent income scale above which households are more likely to own particular assets; that is, if a household\'s estimated permanent income is greater than the asset threshold, there is a greater than.5 probability that they own the item. This asset scale is then applied to each household to estimate permanent income. Previous research has shown these estimates of household income to provide valid and reliable, if imperfect, estimates of permanent income \[[@B24]\]. Estimates of household permanent income were categorized into quintiles within each country. The WHO provided the income information used in this study. National survey units provided definitions of what constituted urban areas and interviewers recorded urbanicity status at the time of the interview \[[@B17]\]. Countries were grouped into world regions based on the WHO regional office divisions \[[@B25]\].

For this report, with certain exceptions, observations were excluded if they were missing data on sex, age, income, urbanicity, and sampling units. Analyses were adjusted for age, which was grouped into six categories: (1) 18--29 years old, (2) 30--39 years old, (3) 40--49 years old, (4) 50--59 years old, (5) 60--69 years old, and (6) 70 years plus. If the country as a whole was missing data on a particular variable, for example, income, analyses were conducted using the available variables. These instances were as follows: Turkey was missing income data; Slovenia was lacking urbanicity information; Guatemala and Slovenia were missing sampling information.

2.4. Analyses {#sec2.4}
-------------

Countrywide and sex-specific country prevalence estimates of weight status were calculated based on WHO World Standard age standardization estimates \[[@B26]\] and weighted according to the sampling design (based on selection probability, nonresponse, and poststratification) with the exception of Guatemala and Slovenia. Crude worldwide prevalence estimates of BMI status based on self-reported height and weight by income quintile were calculated. Crude prevalence rates of BMI status are reported for urban and rural residents according to the WHO region.

To examine patterns of BMI status according to sex, income, or urbanicity in the risk of being underweight, overweight, or obese, multivariable multinomial regression analyses with a robust error variance were conducted on a country-by-country basis. Normal BMI (18.5--24.9) was taken as the reference category. For countries with no missing data, relative risk ratios (RRRs) and 95% confidence intervals (95% CIs) were adjusted for sex, urbanicity, and household income. Countries are reported as indicating significant differences with *P* \< .05 using clustered robust standard errors with clusters consisting of the country\'s primary sampling units (PSUs). PSU information was missing for Guatemala, Slovenia, and Zambia and, as a result, robust standard errors were used for these countries. [Table 4](#tab4){ref-type="table"}provides a summary report of the countries in which particular relationships were shown for each factor. Results of country-by-country analyses are available in Supplementary Material available online at doi: 10.1155/2010/514674. There were seven countries in which sparse data within certain categories of age and/or income required that the age or income variable take a modified form. This piece of information is reported in the footnotes of supplementary tables. Data were analyzed using Stata, version 10.

3. Results {#sec3}
==========

3.1. Response Rates and Demographics {#sec3.1}
------------------------------------

Sample characteristics are displayed in [Table 1](#tab1){ref-type="table"}. Of the 267,926 WHS participants within the 53 countries in this study, 189,258 individuals reported information on their height and weight for an overall response percentage of 74.6% to height and weight items. An additional 9596 individuals were dropped from this study for not meeting height and weight inclusion criteria. In addition, 7037 observations were dropped for missing one or more observations on socio-demographic variables. In cases where the entire country did not provide information on a specific socio-demographic variable (e.g., Turkey and income) individuals were not dropped from the analysis. The study\'s final sample size was 172,625 observations, or 64.4% of the original sample. The final sample size of countries as a percentage of the original sample ranged from 6.3% (Mali) to 96.3% (China).

The overall percentage of males in the sample was 49.4% with a range of 33.3% (Slovakia) to 88.0% (Mali). Mean age was 40.8 years and ranged from 31.6 years (Ethiopia) to 52.4 years (Croatia). The overall percentage of urban-dwelling respondents was 51.6% with a range from 15.5% (Malawi) to 92.5% (Russian Federation).

3.2. Distribution of Weight Status by Sex, Income, and Urban/Rural Residence {#sec3.2}
----------------------------------------------------------------------------

Of the study\'s sample, 6.7% was classified as underweight, 25.7% as overweight, and 8.9% as obese.

### 3.2.1. Sex {#sec3.2.1}

Compared to women, the distribution of weight status for men leaned toward lower BMI categories. Men had a higher prevalence of underweight (7.2%~M~ versus 6.1%~W~), normal (60.4%~M~ versus 57.3%~W~), and overweight status (25.9%~M~ versus 25.5%~W~). Tables [2](#tab2){ref-type="table"}and [3](#tab3){ref-type="table"}provide sex-specific prevalence figures for each country in the sample. Women had a higher prevalence of obese status (11.1%~W~ versus 6.5%~M~). Despite the globally higher prevalence of underweight status among men, statistical analyses showed that they were at higher risk of being underweight in five countries and at lower risk of being underweight in 15 countries. The specific listing of countries within each category is provided in [Table 4](#tab4){ref-type="table"}. In terms of overweight status, men were at a higher risk to be overweight in 10 countries and lower risk to be overweight in 13 countries. Men were at a higher risk to be obese in two countries and lower risk to be obese in 31 countries.

### 3.2.2. Income {#sec3.2.2}

[Figure 1](#fig1){ref-type="fig"}provides information on the prevalence of underweight, normal, overweight, and obese status by income quintile. The prevalence of underweight status was lowest (5.8%) and the prevalence of overweight (27.4%) and obese status (9.3%) was highest in the richest income quintile. In 11 countries, individuals in lower income quintiles compared to the highest income quintile were more likely underweight. Individuals in lower-income quintiles were less likely to be overweight in 34 countries and more likely to be overweight in three countries. In terms of obese status, lower income quintiles were less likely to be obese in 24 countries and more likely to be obese in two countries. In Mexico, data suggested a curvilinear association between income and being either overweight or obese. In Spain, lower income individuals were more likely to be overweight or obese than those in the richest income quintile.

### 3.2.3. Urbanicity {#sec3.2.3}

Compared to rural areas, urban areas had the lowest prevalence of underweight status (5.1%~U~ versus 9.3%~R~) and the highest prevalence of overweight (29.4%~U~ versus 21.2%~R~) and obesity (10.6%~U~ versus 6.9%~R~). As shown in [Figure 2](#fig2){ref-type="fig"}, Southeast Asia had the highest prevalence of underweight status in rural (18.8%) and urban areas (14.5%); Europe had the highest prevalence of overweight (32.9%) and obese status (11.9%) in rural areas, while the Americas had the highest prevalence of overweight (34.2%) and obesity status (12.9%) in urban areas. Within countries, residents of urban areas were at higher risk of being underweight in Brazil and at lower risk of being underweight in Laos and Sri Lanka. Residents of urban areas were at higher risk of being overweight in four countries and at lower risk in three countries. Urban residents were at higher risk of being obese in eight countries and at lower risk of being obese in three countries.

4. Discussion {#sec4}
=============

The prevalence of underweight, overweight, and obesity varied extensively on a country-by-country basis. Underweight had a higher prevalence in Southeast Asian and Asian countries, whereas higher prevalence of overweight and obesity tended to characterize Europe and the Americas. Men tended toward a higher prevalence of overweight, normal, and underweight status while women had a generally higher prevalence of obesity. This finding was expected given studies showing that women generally have higher rates of obesity than men, although men may have higher rates of overweight status \[[@B27]\]. Despite the overall lower BMI distribution for men, men were at lower risk for underweight status in 15 countries compared to only five countries where women were at lower risk. Men were at higher risk of being obese in only Slovakia and Spain, although they were at lower risk in 31 countries.

Within countries, respondents belonging to households with greater income tended to be at lower risk for undernutrition and at higher risk for being overweight or obese. This inverse socioeconomic gradient in overweight and obesity in developing countries has been reported previously \[[@B28], [@B29]\]. Household increases in wealth and income in developing and transitional countries have been linked to dietary changes among higher income households. Greater wealth has tended historically to be associated with diets richer in animal fats leading to a higher prevalence of overweight and obesity in higher-income groups \[[@B10]\]. Despite the overall pattern found in this study, longitudinal research looking at trends over time suggests that lower SES groups in developing countries are increasingly at greater risk for overweight and obesity \[[@B3]\]. At gross national income per capita (GNI/c) values of roughly US\$2500, lower-income has been reported to become a risk factor for overweight and obesity rather than a protective factor \[[@B30]\]. In terms of year 2000 gross domestic product per capita (GDP/c) at purchasing power parity values, this study observed a cutoff at GDP/c values less than US\$8700. Below US\$8700, lower income groups were at lower risk for obesity and overweight with the exception of Chad; above US\$8700, there tended, with the exception of Spain, to be no difference between income groups. In Mexico, the lowest quintile had a lower risk for overweight and obesity compared to the highest quintile, but two middle income quintiles were at a higher risk of overweight and obesity than the richest quintile. Residents of lower income households in Spain (the country with the highest GDP/c in this sample) had a higher risk of overweight or obesity.

Rapid urbanization often results in complex societal changes that can have beneficial and adverse impacts on population health \[[@B31]\]. Urbanization has been identified as a key factor fueling the nutrition transition \[[@B32], [@B33]\]. Urbanization is accompanied by technological changes that influence activity patterns and levels, increased access to modern media, and greater access and exposure to foods richer in fats, caloric sweeteners, and edible oils across all seasons of the year \[[@B34]\]. Urban areas were found in this study to have the lowest prevalence of underweight status and the highest prevalence of overweight and obesity. Comparisons of urban and rural differences within world regions showed urbanicity important in all regions except Europe. However, as a risk factor associated with BMI status, the results were mixed. Countries as diverse as Brazil, India, Ghana, and Myanmar showed residents of urban areas with a higher risk of being underweight, or overweight or obese. On the other hand, countries such as Slovakia, Malaysia, and Spain showed residents of urban areas with a lower risk of being overweight or obese. Adjustment for age and income in the regression analyses may have reduced the association of urbanicity with overweight and obesity since urban areas tend to have younger age strata and wealthier households compared to their rural counterparts \[[@B35]\].

Direct comparability between this study\'s malnutrition prevalence estimates and those of other studies is difficult due to differences in sampling design, instruments, data collection methods (e.g., self-report versus directly measured), and the time period in which the data were collected. For these reasons, there may be variability in the extent to which this study\'s prevalence estimates compare to previous reports. For example, this study found that 11.7% of Chinese adults reported either overweight or obese; 18.9% of Chinese adults have been previously reported as overweight or obese \[[@B20], [@B36]\]; 36.6% of Brazilian adults were found overweight or obese in this study, whereas Brazilian ministries reported 40.6% of its residents overweight or obese \[[@B20]\]. This study found 47.3% of Spanish adults overweight or obese and 2.1% underweight compared to 49% of adults overweight or obese and 2.7% underweight previously reported \[[@B20], [@B37]\]. In South Africa, 23.2% of respondents were obese and 5.3% underweight in this study, whereas in 1999 the South African Department of Health reported 21.6% of adults obese and 8.6% underweight \[[@B20], [@B38]\].

One limitation of the present study is the use of self-reported measures of height and weight instead of direct measures to estimate the prevalence of overweight and obesity status. Social desirability may play a role in the amount of bias that self reports introduce into population estimates of BMI \[[@B13]\]. For example, research in the United States and Canada has shown a tendency of overreporting of height and underreporting of weight \[[@B13]\]. Young college-educated students in Thailand were found to underreport weight and overreport height in ways similar to persons in developed countries \[[@B39]\]. Correction estimates available from such studies may not however have cross-cultural validity since societies and groups may not share the same norms of what is socially desirable. Yet, research has shown self-reported height and weight to be equally correlated to fasting blood glucose, high-density lipoprotein-cholesterol, and systolic blood pressure as direct measures \[[@B14]\], and related longitudinally to mortality \[[@B15]\]. Given the lower survey costs, higher response rates, and its relevance for epidemiological studies, use of self-reported height and weight to estimate the prevalence of obesity, overweight, and underweight will continue to have a place in current research on global malnutrition.

Underweight, overweight, and obesity are among the leading risk factors in the global burden of disease. Knowledge of the socio-economic factors associated with overweight and obesity and how these factors are embedded in specific national contexts can contribute to the development of policies that target these factors. This is important since along with fruit and vegetable consumption, smoking, and physical activity, overweight and obesity constitute one of the major risk factors for chronic diseases. Yet, recognition of overweight and obesity as a global pandemic and public health problem for all countries has been slow in coming \[[@B40]\]. Establishing international and regional policies that recognize national variability in the factors associated with this global pandemic may contribute to reducing global inequalities in underweight and obesity.
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###### 

Characteristics of WHS body mass index (BMI) sample, by country and in total, WHS, 2002-2003.

  Country                Initial sample size   Number missing height or weight information   Number excluded based on BMI (\<11.3 or \>61.2 kg/m^2^)   Number missing socio-demographic information   Final sample size   \% males   Mean age   \% Urban
  ---------------------- --------------------- --------------------------------------------- --------------------------------------------------------- ---------------------------------------------- ------------------- ---------- ---------- ----------
  Bangladesh             5942                  5071                                          61                                                        7                                              803                 86.1%      35.3       52.6%
  Bosnia-Herzegovina     1031                  17                                            16                                                        3                                              995                 41.5%      46.9       42.2%
  Brazil                 5000                  587                                           108                                                       158                                            4147                46.3%      41.1       83.7%
  Burkina Faso           4948                  3215                                          23                                                        40                                             1670                51.7%      34.0       44.9%
  Chad                   4875                  1393                                          126                                                       184                                            3172                50.3%      36.6       24.9%
  China                  3994                  6                                             107                                                       35                                             3846                50.1%      44.7       39.8%
  Comoros                1836                  103                                           29                                                        82                                             1622                45.5%      42.0       29.7%
  Congo                  3077                  863                                           68                                                        85                                             2061                47.7%      36.1       80.7%
  Côte d\'Ivoire         3251                  381                                           75                                                        144                                            2651                60.0%      35.2       60.2%
  Croatia                993                   24                                            20                                                        38                                             911                 40.2%      52.4       66.0%
  Czech Republic         949                   46                                            32                                                        18                                             853                 43.4%      47.7       71.6%
  Dominican Republic     5027                  1907                                          93                                                        47                                             2980                50.8%      40.4       57.8%
  Ecuador                5677                  1569                                          216                                                       396                                            3496                45.8%      40.8       68.1%
  Estonia                1021                  23                                            32                                                        11                                             955                 35.3%      49.6       66.2%
  Ethiopia               5090                  4119                                          16                                                        36                                             919                 71.9%      31.6       26.6%
  Georgia                2950                  213                                           49                                                        109                                            2579                42.3%      48.5       43.9%
  Ghana                  4165                  461                                           170                                                       224                                            3310                46.2%      40.5       38.3%
  Guatemala              4890                  1735                                          85                                                        201                                            2869                46.8%      39.2       44.4%
  Hungary                1419                  30                                            54                                                        36                                             1299                40.5%      49.4       61.0%
  India                  10692                 1322                                          1771                                                      293                                            7306                55.9%      39.1       30.3%
  Kazakhstan             4499                  231                                           56                                                        26                                             4186                34.9%      41.5       58.6%
  Kenya                  4640                  342                                           159                                                       119                                            4020                43.6%      37.3       31.6%
  Laos                   4989                  109                                           528                                                       816                                            3536                50.7%      37.7       30.1%
  Latvia                 929                   196                                           16                                                        3                                              714                 34.5%      49.3       70.6%
  Malawi                 5551                  309                                           173                                                       214                                            4855                43.0%      35.8       15.5%
  Malaysia               6145                  1136                                          253                                                       210                                            4546                48.7%      39.9       63.4%
  Mali                   5209                  4791                                          19                                                        73                                             326                 88.0%      39.4       40.5%
  Mauritania             3907                  643                                           238                                                       440                                            2586                38.8%      39.0       40.3%
  Mauritius              3968                  1387                                          118                                                       40                                             2423                62.7%      41.1       48.7%
  Mexico                 38746                 15345                                         508                                                       225                                            22668               42.5%      41.2       71.3%
  Morocco                5000                  2961                                          36                                                        281                                            1722                67.4%      38.7       62.5%
  Myanmar                6045                  166                                           335                                                       5                                              5539                45.4%      40.8       24.6%
  Namibia                4379                  573                                           168                                                       187                                            3451                40.8%      37.8       48.1%
  Nepal                  8822                  5629                                          328                                                       257                                            2608                68.4%      35.0       21.1%
  Pakistan               6502                  3050                                          310                                                       307                                            2835                64.8%      37.0       41.2%
  Paraguay               5288                  653                                           90                                                        40                                             4505                49.1%      39.8       47.8%
  Philippines            10083                 1896                                          591                                                       39                                             7557                51.3%      38.3       60.0%
  Russia                 4427                  944                                           43                                                        67                                             3373                35.7%      49.0       92.5%
  Senegal                3465                  1794                                          55                                                        345                                            1271                59.9%      37.9       59.7%
  Slovakia               2535                  758                                           37                                                        90                                             1650                33.3%      37.3       90.8%
  Slovenia               687                   119                                           10                                                        8                                              550                 46.2%      47.2       ---
  South Africa           2629                  1033                                          258                                                       82                                             1256                51.4%      37.3       62.3%
  Spain                  6373                  257                                           71                                                        81                                             5964                41.3%      52.3       72.1%
  Sri Lanka              6805                  1066                                          962                                                       116                                            4661                53.4%      40.9       16.3%
  Swaziland              3121                  1269                                          141                                                       130                                            1581                44.4%      37.5       24.3%
  Tunisia                5203                  988                                           51                                                        47                                             4117                50.9%      40.6       65.3%
  Turkey                 11481                 3314                                          124                                                       2                                              8041                51.4%      40.6       50.5%
  Ukraine                2860                  170                                           55                                                        448                                            2187                36.2%      47.0       78.0%
  United Arab Emirates   1183                  39                                            41                                                        19                                             1084                52.0%      37.2       76.8%
  Uruguay                2996                  46                                            70                                                        33                                             2847                48.0%      45.8       83.4%
  Vietnam                4174                  692                                           469                                                       18                                             2995                50.8%      39.4       22.9%
  Zambia                 4166                  1922                                          61                                                        44                                             2139                47.5%      35.3       39.2%
  Zimbabwe               4292                  1755                                          71                                                        78                                             2388                42.0%      35.4       41.5%
  Total                  267926                78668                                         9596                                                      7037                                           172625              49.4%      40.8       51.6%

###### 

Prevalence of body mass index (BMI) classification, by sex (male) and country, WHS, 2002-2003.

  Male                     Underweight            Overweight              Obese
  ------------------------ ---------------------- ----------------------- ----------------------
  Bangladesh               16.3% (11.4%--21.2%)   10.4% (7.5%--13.4%)     1.2% (0.5%--1.8%)
  Bosnia and Herzegovina   3.0% (0.3%--5.7%)      34.5% (28.8%--40.2%)    3.9% (1.6%--6.1%)
  Brazil                   4.1% (2.7%--5.5%)      29.9% (27.5%--32.3%)    6.4% (5.3%--7.5%)
  Burkina Faso             5.7% (2.9%--8.5%)      11.3% (8.7%--13.8%)     0.9% (0.2%--1.5%)
  Chad                     5.5% (3.8%--7.3%)      25.9% (22.4%--29.4%)    8.0% (5.8%--10.2%)
  China                    13.5% (8.9%--18.2%)    12.5% (8.0%--17.0%)     0.8% (0.3%--1.3%)
  Comoros                  6.0% (3.9%--8.1%)      17.8% (14.8%--20.7%)    1.6% (0.6%--2.7%)
  Congo                    3.9% (2.3%--5.5%)      23.5% (17.8%--29.1%)    2.6% (1.3%--3.8%)
  Côte d\'Ivoire           5.5% (2.9%--8.1%)      18.5% (16.1%--20.9%)    2.5% (1.5%--3.5%)
  Croatia                  0.6% (0.0%--1.4%)      40.7% (34.6%--46.7%)    11.1% (7.1%--15.1%)
  Czech Republic           0.6% (0.0%--1.4%)      40.1% (33.3%--46.9%)    13.2% (9.0%--17.4%)
  Dominican Republic       5.4% (3.5%--7.3%)      29.8% (25.7%--33.9%)    8.5% (6.6%--10.4%)
  Ecuador                  2.1% (1.1%--3.1%)      33.3% (28.3%--38.2%)    4.0% (2.9%--5.2%)
  Estonia                  1.0% (0.0%--2.9%)      28.3% (23.5%--33.1%)    8.8% (5.8%--11.7%)
  Ethiopia                 10.8% (7.2%--14.3%)    19.3% (16.8%--21.8%)    1.2% (0.2%--2.2%)
  Georgia                  1.3% (0.5%--2.0%)      45.0% (41.2%--48.8%)    5.9% (4.4%--7.4%)
  Ghana                    13.9% (11.1%--16.7%)   12.0% (10.0%--13.9%)    2.5% (1.6%--3.5%)
  Guatemala                4.1% (2.9%--5.3%)      25.8% (23.4%--28.3%)    6.5% (4.9%--8.1%)
  Hungary                  6.8% (6.2%--7.4%)      37.5% (33.2%--41.8%)    11.7% (9.0%--14.5%)
  India                    28.9% (25.1%--32.7%)   5.9% (4.4%--7.5%)       0.8% (0.5%--1.1%)
  Kazakhstan               0.4% (0.2%--0.6%)      32.6% (28.8%--36.3%)    5.9% (3.8%--81.0%)
  Kenya                    14.5% (11.5%--17.6%)   13.3% (10.0%--16.5%)    1.8% (1.0%--2.6%)
  Laos                     9.3% (7.3%--11.3%)     9.1% (7.2%--11.0%)      0.7% (0.3%--1.0%)
  Latvia                   0.5% (0.0%--1.3%)      35.3% (28.3%--42.3%)    9.6% (5.4%--13.9%)
  Malawi                   7.6% (5.6%--9.7%)      23.3% (20.6%--25.9%)    5.4% (4.0%--6.9%)
  Malaysia                 10.1% (7.8%--12.4)     21.8% (19.4%--24.2%)    8.4% (5.9%--10.9%)
  Mali                     7.5% (3.5%--11.5%)     22.5% (16.2%--28.8%)    5.9% (3.0%--8.8%)
  Mauritania               11.1% (8.5%--13.8%)    22.5% (17.0%--27.9%)    4.6% (2.8%--6.4%)
  Mauritius                9.6% (7.5%--11.7%)     20.8% (18.4%--23.3%)    4.9% (3.7%--6.1%)
  Mexico                   1.6% (1.3%--2.0%)      40.6% (38.3%--32.8%)    10.2% (9.3%--11.2%)
  Morocco                  6.1% (3.5%--8.7%)      21.1% (17.4%--24.9%)    4.0% (2.4%--5.7%)
  Myanmar                  14.6% (12.6%--16.5%)   5.1% (4.2%--6.0%)       0.7% (0.4%--1.0%)
  Namibia                  12.8% (9.9%--15.8%)    18.1% (15.3%--20.9%)    5.5% (4.1%--7.0%)
  Nepal                    16.7% (14.5%--19.0%)   10.9% (8.4%--13.4%)     1.4% (0.6%--2.1%)
  Pakistan                 11.0% (8.3%--13.6%)    16.7% (13.1%--20.3%)    4.5% (1.1%--7.9%)
  Paraguay                 3.0% (2.0%--4.0%)      29.0% (26.6%--31.3%)    8.8% (7.4%--10.2%)
  Philippines              16.5% (15.0%--18.1%)   11.2% (9.9%--12.4%)     2.3% (1.7%--2.8%)
  Russia                   1.2% (0.2%--2.2%)      39.9% (35.6%--44.1%)    5.7% (3.6%--7.9%)
  Senegal                  13.0% (9.8%--16.2%)    14.7% (11.5%--17.9%)    2.9% (1.4%--4.4%)
  Slovakia                 0.2% (0.0%--0.5%)      45.2% (37.3%--53.1%)    13.0% (7.4%--18.7%)
  Slovenia                 No observations        36.2% (30.4%--42.0%)    10.7% (6.7%--14.7%)
  South Africa             4.9% (3.3%--6.5%)      32.0% (26.8%--37.2%)    19.7% (14.9%--24.4%)
  Spain                    0.9% (0.9%--1.5%)      43.8% (40.0%--47.5%)    10.8% (9.4%--12.3%)
  Sri Lanka                16.2% (13.6%--18.9%)   10.0% (7.4%--12.5%)     2.2% (1.0%--3.5%)
  Swaziland                1.6% (0.7%--2.6%)      41.2% (35.7%--46.7%)    21.4% (16.5%--26.4%)
  Tunisia                  4.8% (3.6%--6.0%)      25.3% (23.0%--27.5%)    4.4% (3.5%--5.4%)
  Turkey                   7.0% (3.2%--10.7%)     32.8% (30.5%--35.0%)    8.5% (7.4%--9.5%)
  Ukraine                  0.5% (0.1%--0.9%)      35.0% (31.3%--38.7%)    5.9% (4.4%--7.3%)
  United Arab Emirates     4.7% (2.1%--7.3%)      43.2% (36.5%--50.05%)   13.7% (10.4%--17.1%)
  Uruguay                  1.5% (0.7%--2.4%)      34.8% (31.9%--37.7%)    8.0% (6.5%--9.5%)
  Vietnam                  22.8% (18.2%--27.4%)   2.7% (1.8%--3.7%)       No observations
  Zambia                   6.7% (4.0%--9.4%)      20.6% (18.0%--23.1%)    4.9% (3.0%--6.7%)
  Zimbabwe                 12.2% (10.0%--14.5%)   23.6% (19.3%--28.0%)    6.5% (4.5%--8.5%)
  Overall^+^               7.2% (7.1%--7.4%)      25.9% (25.6%--26.2%)    6.5% (6.3%--6.7%)

^+^Crude prevalence rates.

###### 

Prevalence of body mass index (BMI) classification, by sex (female) and country, WHS, 2002-2003.

  Female                   Underweight            Overweight             Obese
  ------------------------ ---------------------- ---------------------- ----------------------
  Bangladesh               10.6% (2.2%--18.9)     26.6% (14.8%--38.5%)   5.9% (−0.1--11.9%)
  Bosnia and Herzegovina   4.1% (1.2%--6.9%)      28.5% (23.9%--32.2%)   7.1% (5.0%--9.2%)
  Brazil                   5.3% (4.1%--6.4%)      31.9% (29.5%--34.2%)   9.6% (8.2%--11.0%)
  Burkina Faso             7.1% (2.9%--11.3%)     9.4% (7.1%--11.6%)     1.4% (0.6%--2.2%)
  Chad                     6.1% (4.4%--7.7%)      24.3% (21.1%--27.5%)   6.5% (4.7%--8.2%)
  China                    12.7% (8.2%--17.2%)    10.7% (8.7%--12.6%)    1.0% (0.6%--1.5%)
  Comoros                  8.7% (6.3%--11.1%)     22.9% (18.1%--27.6%)   3.8% (2.5%--5.2%)
  Congo                    4.1% (2.3%--5.9%)      19.0% (14.7%--23.2%)   7.3% (3.0%--11.5%)
  Côte d\'Ivoire           5.0% (3.7%--6.4%)      21.8% (18.0%--25.7%)   5.9% (4.1%--7.7%)
  Croatia                  4.9% (1.4%--8.3%)      27.8% (22.1%--33.4%)   9.3% (7.0%--11.7%)
  Czech Republic           5.4% (1.6%--9.3%)      34.1% (27.7%--40.5%)   10.6% (7.5%--13.7%)
  Dominican Republic       5.6% (3.9%--7.4%)      26.8% (21.3%--32.3%)   14.0% (9.1%--19.0%)
  Ecuador                  2.6% (1.5%--3.6%)      29.1% (25.0%--33.1%)   10.2% (8.2%--12.3%)
  Estonia                  3.6% (1.3%--5.8%)      26.8% (23.3%--30.2%)   14.1% (11.6%--16.6%)
  Ethiopia                 15.7% (8.3%--23.2%)    9.5% (5.6%--13.3%)     5.2% (0.1%--10.4%)
  Georgia                  5.8% (4.1%--7.5%)      27.3% (23.6%--31.1%)   9.0% (7.4%--10.5%)
  Ghana                    9.1% (7.4%--10.8%)     18.1% (16.0%--20.3%)   7.2% (5.8%--8.7%)
  Guatemala                3.5% (1.7%--5.4%)      29.3% (26.4%--32.1%)   11.2% (9.3%--13.1%)
  Hungary                  10.4% (7.0%--13.7%)    27.8% (23.8%--31.8%)   13.3% (10.8%--15.8%)
  India                    17.1% (14.8%--19.3%)   9.6% (6.3%--12.9%)     2.5% (1.4%--3.5%)
  Kazakhstan               7.2% (2.9%--11%)       28.3% (24.4%--32.4%)   10.2% (8.1%--12.3%)
  Kenya                    6.0% (4.6%--7.4%)      15.4% (13.2%--17.6%)   7.2% (4.9%--9.5%)
  Laos                     9.0% (5.4%--12.5%)     11.9% (9.3%--14.4%)    1.7% (0.9%--2.4%)
  Latvia                   2.6% (1.0%--4.3%)      25.4% (21.2%--29.5%)   16.5% (12.8%--20.2%)
  Malawi                   7.9% (6.3%--9.5%)      22.8% (20.1%--25.5%)   6.1% (4.7%--7.5%)
  Malaysia                 6.4% (5.0%--7.9%)      25.0% (21.4%--28.5%)   9.2% (7.5%--10.8%)
  Mali                     2.0% (--0.8%--4.8%)    33.8% (24.7%--43.0%)   5.1% (−0.4%--10.6%)
  Mauritania               7.1% (5.1%--9.1%)      28.7% (26.1%--31.3%)   12.0% (9.9%--14.1%)
  Mauritius                9.2% (6.8%--11.6%)     23.8% (19.9%--27.6%)   10.1% (5.4%--14.8%)
  Mexico                   2.1% (1.1%--3.1%)      33.1% (31.6%--34.5%)   16.7% (15.7%--17.7%)
  Morocco                  5.7% (1.6%--9.8%)      28.9% (22.6%--35.3%)   15.6% (9.4%--21.7%)
  Myanmar                  13.3% (11.5%--15.1%)   8.8% (7.6%--10.0%)     1.1% (0.8%--1.5%)
  Namibia                  15.2% (11.4%--19.1%)   17.8% (15.6%--20.0%)   10.6% (8.9%--12.3%)
  Nepal                    14.2% (10.5%--18.0%)   14.7% (9.9%--19.5%)    2.6% (0.8%--4.3%)
  Pakistan                 8.6% (6.1%--11.1%)     28.4% (22.7%--34.0%)   7.2% (4.6%--9.9%)
  Paraguay                 4.8% (3.7%--5.8%)      33.6% (31.2%--36.1%)   10.9% (9.5%--12.3%)
  Philippines              9.2% (7.9%--10.4%)     12.4% (10.9%--14.0%)   4.6% (2.1%--7.1%)
  Russia                   5.4% (2.5%--8.4%)      27.5% (23.9%--31.0%)   15.0% (11.5%--18.5%)
  Senegal                  9.1% (5.9%--12.3%)     19.8% (15.2%--24.3%)   10.3% (4.5%--16.1%)
  Slovakia                 6.7% (3.9%--9.5%)      24.1% (19.8%--28.5%)   14.5% (9.6%--19.4%)
  Slovenia                 5.9% (2.2%--9.5%)      25.4% (20.4%--30.5%)   11.3% (7.9%--14.7%)
  South Africa             4.9% (3.1%--6.7%)      31.9% (28.2%--35.6%)   28.1% (24.5%--31.7%)
  Spain                    3.0% (1.9%--4.1%)      28.0% (25.4%--30.7%)   13.4% (11.2%--15.5%)
  Sri Lanka                13.8% (10.9%--16.6%)   12.5% (9.1%--15.9%)    4.1% (2.7%--5.5%)
  Swaziland                2.8% (1.4%--4.2%)      34.0% (27.8%--40.2%)   32.3% (26.8%--37.8%)
  Tunisia                  5.7% (2.5%--8.8%)      28.0% (24.7%--31.4%)   10.0% (8.5%--11.6%)
  Turkey                   5.5% (4.3%--6.8%)      30.6% (28.3%--32.8%)   15.0% (12.9%--17.1%)
  Ukraine                  6.0% (4.1%--7.9%)      25.9% (22.4%--29.4%)   12.6% (10.5%--14.7%)
  United Arab Emirates     8.2% (4.7%--11.8%)     38.9% (32.0%--45.7%)   16.7% (12.2%--21.1%)
  Uruguay                  4.3% (2.7%--5.8%)      25.0% (22.3%--27.8%)   12.2% (10.2%--14.3%)
  Vietnam                  12.1% (10.0%--14.2%)   7.2% (3.1%--11.2%)     0.6% (0.1%--1.1%)
  Zambia                   11.1% (7.4%--14.7%)    16.8% (14.0%--19.6%)   7.1% (5.3%--8.8%)
  Zimbabwe                 5.0% (1.8%--8.3%)      28.5% (24.1%--32.9%)   11.2% (8.8%--13.5%)
  Overall^+^               6.1% (6.0%--6.3%)      25.5% (25.2%--25.8%)   11.1% (10.9%--11.3%)

^+^Crude prevalence rates.

###### 

Summary results for countries with adjusted relative risk ratios (RRRs) and 95% Confidence Interval (CI) with *P* \< .05 from multinomial multivariable models regressing BMI classification on sex, age, income, and urbanicity, WHS, 2002-2003.

                                                           Underweight                                                                                                                                                                           Overweight                                                                                                                                                                                                                                                                                                                                                        Obese
  -------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  \(1\) *Sex*                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
  Men at higher risk RRR \> 1.00, *P* \< .05               \(5\) India, Kenya, Malaysia, Sri Lanka, Zimbabwe                                                                                                                                     \(10\) Croatia, Czech Republic, Dominican Republic, Ecuador, Georgia, Mexico, Paraguay, Slovakia, Spain, Uruguay                                                                                                                                                                                                                                                  \(2\) Slovakia, Spain
  Men at lower risk RRR \< 1.00, *P* \< .05                \(15\) Brazil, Comoros, Côte d\'Ivoire, Czech Republic, Dominican Republic, Estonia, Georgia, Hungary, Kazakhstan, Paraguay, Russian Federation, Slovakia, Turkey, Ukraine, Uruguay   \(13\) Comoros, Ghana, Guatemala, India, Kenya, Laos, Mauritania, Morocco, Myanmar, Pakistan, Senegal, Tunisia, Zimbabwe                                                                                                                                                                                                                                          \(31\) Bosnia and Herzegovina, Brazil, Burkina Faso, Comoros, Côte d\'Ivoire, Estonia, Ghana, Guatemala, India, Kazakhstan, Kenya, Latvia, Malaysia, Mauritania, Mauritius, Mexico, Morocco, Myanmar, Namibia, Nepal, Philippines, Russian Federation, Senegal, South Africa, Sri Lanka, Swaziland, Tunisia, Turkey, Ukraine, Zambia, Zimbabwe
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
  \(2\) *Income*                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
  Lower quintiles at higher risk RRR \> 1.00, *P* \< .05   \(11\) Brazil, Chad, India, Kenya, Malaysia, Nepal, Paraguay, South Africa, Sri Lanka, Vietnam, Zambia                                                                                \(3\) Chad, Mexico, Spain                                                                                                                                                                                                                                                                                                                                         \(2\) Mexico, Spain
  Lower quintiles at lower risk RRR \< 1.00, *P* \< .05                                                                                                                                                                                          \(34\) Bosnia and Herzegovina, Brazil, China, Comoros, Congo, Côte d\'Ivoire, Dominican Republic, Ecuador, Estonia, Georgia, Ghana, Guatemala, India, Kazakhstan, Kenya, Laos, Malawi, Malaysia, Mexico, Morocco, Myanmar, Namibia, Nepal, Pakistan, Paraguay, Philippines, Russian Federation, Senegal, Sri Lanka, Tunisia, Ukraine, Vietnam, Zambia, Zimbabwe   \(24\) Brazil, Congo, Dominican Republic, Georgia, Ghana, Guatemala, India, Kazakhstan, Kenya, Laos, Malawi, Mexico, Myanmar, Namibia, Nepal, Pakistan, Paraguay, Philippines, Russian Federation, Tunisia, Ukraine, Vietnam, Zambia, Zimbabwe
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
  \(3\) *Urbanicity*                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
  Urban areas at higher risk RRR \> 1.00, *P* \< .05       \(1\) Brazil                                                                                                                                                                          \(4\) Brazil, Ghana, India, Myanmar                                                                                                                                                                                                                                                                                                                               \(8\) Bosnia and Herzegovina, Burkina Faso, Dominican Republic, Ghana, India, Myanmar, Tunisia, Zimbabwe
  Urban areas at lower risk RRR \< 1.00, *P* \< .05        \(2\) Laos, Sri Lanka                                                                                                                                                                 \(3\) Latvia, Slovakia, Spain                                                                                                                                                                                                                                                                                                                                     \(3\) Malaysia, Nepal, Slovakia

[^1]: Academic Editor: Lawrence Cheskin
